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Two distinct nucleosome alterations characterize 
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Glucose depletion derepresses the Saccharomyces cerevisiae ADH2 gene; this 
metabolic change is accompanied by chromatin structural 

modifications in the promoter region. We show that the ADR6/SWI1 gene is 
not necessary for derepression of the wild type chromosomal ADH2 , whereas 
the transcription factor Adrlp, which regulates several S.' cerevisiae 
functions, plays a major role in driving nucleosome reconfiguration and ■ 
ADH2 expression. When we tested the effect of individual domains of the 
regulatory protein Adrlp on the chromatin structure of ADH2 , a 
remodeling consisting of at least two steps was observed. Adrlp 
derivatives were analyzed in derepressing conditions, showing that the 
Adrlp DNA binding domain alone causes an 
alteration in chromatin organization in the absence of 
transcription. This alteration differs from the remodeling 
observed in the presence of the Adrlp activation domain when the promoter 
is transcriptionally active. 
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AB In yeast cells, interaction between a DNA-bound protein and a 

single component of the RNA polymerase II (poIII) holoenzyme is sufficient 
to recruit the latter to a promoter and thereby activate gene 
transcription. Here we review results which have suggested such a simple 
mechanism for how genes can be turned on. The series of experiments which 
eventually led to this model was originally instigated by studying gene 
expression in a yeast strain which carries a point mutation in Galll, a 
component of the poIII holoenzyme. In cells containing this mutant 
protein termed GallllP, a derivative of the transcriptional activator Gal4 
devoid of any classical activating region is turned into a strong 
activator. This activating function acquired by an otherwise silent 
DNA-binding protein is solely due to a novel and fortuitous 
interaction between GalllP and a fragment of the Gal4 dimerization region 
generated by the P mutation. The simplest explanation for these results 
is that tethering Galll to DNA recruits the poIII holoenzyme 
and, consequently, activates gene transcription. Transcription factors 
that are believed not to be integral part of the poIII holoenzyme but are 
nevertheless required for this instance of gene activation, e.g. the 
TATA-binding TFIID complex, may bind DNA cooperatively with the 
holoenzyme when recruited to a promoter, thus forming a complete poIII 
preinitiation complex. One prediction of this model is that recruitment 
of the entire poIII transcription complex and consequent gene activation 
can be achieved by tethering different components to DNA. 
Indeed, fusion of a DNA-binding 

domain to a variety of poIII holoenzyme components and TFIID 

subunits leads to activation of genes bearing the recognition site for the 

DNA-binding protein. These results imply that accessory 

factors, which are required to remove or modify nucleosomes do not need to 
be directly contacted by activators, but can rather be engaged in the 
activation process when the poIII complex is recruited to DNA. 
In fact, recruitment of the poIII holoenzyme suffices to remodel 
nucleosomes at the PH05 promoter and presumably at many other promoters. 
Other events in the process of gene expression following recruitment of 
the transcription complex, e.g. initiation, promoter clearance, elongation 
and termination, could unravel as a consequence of the recruitment step 
and the formation of an active preinitiation complex on DNA. 
This view does not exclude the possibility that classical activators also 
act directly on chromatin remodeling and 
post-recruitment steps to regulate gene expression. 
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We have targeted the activation of an endogenous chromosomal locus 
including the human erythropoietin gene using synthetic transcription 
factors. These transcription factors are targeted to particular DNA 
sequences in the 5* -flanking region of the erythropoietin gene through 
engineering of a zinc finger DNA binding 
domain. The DNA binding domain is linked to a 

VP16 transcriptional activation domain. We find that these synthetic 

transcription factors invariably activate transiently transfected 

templates in which sequences within the 5 ! flank of the erythropoietin 

gene are fused to a luciferase reporter. The efficiency of activation 

under these circumstances at a defined site is dependent on DNA binding 

affinity. In contrast, only a subset of these same zinc 

finger proteins is able to activate the endogenous chromosomal 

locus. The activity of these proteins is influenced by their capacity to 

gain access to their recognition elements within the chromatin 

infrastructure. Zinc finger transcription factors 

will provide a powerful tool to probe the determinants of 

chromatin accessibility and remodeling within endogenous 

chromosomal loci. 
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Remodeling somatic nuclei in Xenopus laevis egg 
extracts: molecular mechanisms for the selective release of 
histones HI and H1(0) from chromatin and the 
acquisition of transcriptional competence. 
Dimitrov S; Wolffe A P 
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The molecular mechanisms responsible for the remodeling of 
entire somatic erythrocyte nuclei in Xenopus laevis egg cytoplasm have 
been examined. These transitions in chromosomal composition are 
associated with the capacity to activate new patterns of gene expression 
and the re-acquisition of replication competence. Somatic linker 
histone variants HI and HI (0) are released from chromatin 
in egg cytoplasm, whereas the oocyte-specif ic linker histone B4 
and HMG1 are efficiently incorporated into remodeled 
chromatin. Histone HI (0) is released from 
chromatin preferentially in comparison with histone HI. 

Core histones H2A and H4 in the somatic nucleus are phosphorylated during 

this remodeling process. These transitions recapitulate the 

chromosomal environment found within the nuclei of the early Xenopus 

embryo. Phosphorylation of somatic linker histone 

variants is demonstrated not to direct their release from 

chromatin, nor does direct competition with cytoplasmic stores of 

linker histone B4 determine their release. However, the 

molecular chaperone nucleoplasmin does have an important role in the 

selective removal of linker histones from somatic nuclei. For Xenopus 

erythrocyte nuclei, this disruption of chromatin structure leads 

to activation of the 5S rRNA genes. These results provide a molecular 

explanation for the remodeling of chromatin in Xenopus 

egg cytoplasm and indicate the capacity of molecular chaperones to disrupt 
a natural chromosomal environment, thereby facilitating transcription. 
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AB We find that the remodeling of the condensed Xenopus laevis sperm nucleus 
into the paternal pronucleus in egg extracts is associated with 
phosphorylation of the core his tones H2A, H2A.X and H4, and uptake 
of a linker histone B4 and a HMG 2 protein. Histone 
B4 is required for the assembly of chromatosome structures in the 
pronucleus. However neither B4 nor core histone 
phosphorylation are required for the assembly of spaced 

nucleosomal arrays. We suggest that the spacing of nucleosomal arrays is 
determined by interaction between adjacent histone octamers 
under physiological assembly conditions. 
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Journal of molecular endocrinology, 
165-82. 

Journal code: 8902617. ISSN: 0952-5041. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200005 

Entered STN: 20000518 
Last Updated on STN: 20030218 
Entered Medline: 20000508 
Ligand-activated progesterone receptors (PR) bind to DNA at 
specific progesterone response elements by means of a DNA 
binding domain (DBD ( PR) ) containing two highly conserved 
zinc fingers. DNA-bound PRs regulate transcription via 
interaction with other nuclear proteins and transcription factors. We 
have now identified four HeLa cell nuclear proteins that copurify with a 
glutathionine-S-transferase-human DBD (PR ) fusion protein 

. Microsequence and immunoblot analyses identified one of these proteins 
as the 113 kDa poly (ADP-ribose) polymerase. The three other proteins were 
identified as subunits of the DNA-dependent protein kinase ( 
DNA-PK) holoenzyme: its DNA binding regulatory 

heterodimers consisting of Ku70 and Ku86, and the 460 kDa catalytic 

subunit, DNA-PK(CS). DNA-PK that was 'pulled-down 1 by 

DBD (PR) on the affinity resin was able to (1) autophosphorylate Ku70, 

Ku86, and DNA-PK (CS) , (2) transphosphprylate DBD (PR), and (3) 

phosphorylate a DNA-PK-specif ic p53 peptide substrate. 

DNA-PK was also able to associate with the DBD of the yeast 

activator GAL 4 . However, neither a PR DBD mutant lacking a structured 

first zinc finger (DBD(CYS)) nor the core DBD of the 

estrogen receptor (DBD(ER)) copurified DNA-PK, suggesting the 

interaction is not non-specific for DBDs . Lastly, we found that 

DNA-PK copurified with full-length human PR transiently expressed 

in HeLa cells, suggesting that the human PR/DNA-PK complex can 

assemble in vivo. These data show that DNA-PK and DBD (PR) 

interact, that DBD (PR) is a phosphorylation substrate of DNA-PK, 

and suggest a potential role for DNA-PK in PR-mediated 

transcription . 
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The mouse sex-limited protein (Sip) gene is expressed in liver and kidney 
of adult males and is testosterone-inducible in females, indicative of 
androgen dependence. Analysis of mRNA levels and 
chromatin configuration reveals that this androgen 
regulation is achieved by distinct means in the two tissues. In 
the liver, Sip expression requires pituitary function, and specifically, 
as shown by others, a pulsatile pattern of GH secretion that is itself 
determined by androgen. After hypophysectomy, Sip synthesis 
cannot be reestablished in liver by testosterone, although mRNA decline 
can be slowed. In contrast, in the kidney Sip mRNA is directly induced by 
androgen in hypophysectomized mice. In vivo footprinting was used 
to examine the role of the Sip enhancer, which directs androgen 
-specific transcription in transfection and contains a factor-binding 
site, FPIV, whose protection in vivo has been correlated with Sip 
expression. In kidney, FPIV was protected in intact males and 
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Al 


Databases of regulatory 
sequences; methods of making 
p^nfi us inci Srimp 

Q11U LX O -L 1 1m tj ulLlC 


14 


US 20020076711 
Al 


Methods for designing 
exogenous regulatory molecules 
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Title 


15 


US 20020064802 
Al 


Methods for binding an 
exogenous molecule to cellular 
chromatin 


16 


US 6610489 B2 


Pharmacogenomics and 
identification of drug targets 

Jjy IcCOnoUIULLlUIl V L b-LyilclJ. 

transduction pathways based on 
sequences of accessible 
Tprri on ^ 


17 


US 6511808 B2 


Methods for designing 
exogenous regulatory molecules 


18 


US 20020160940 
A 


Modulating the expression of 
an endogenous gene in a cell, 
e.g. for treating genetic 
diseases and developing plants 
with altered phenotypes, 
comprises contacting a target 
site in the gene with a zinc 
finger protein 


19 


WO 200244376 A 


Modulating expression of gene, 
comprises contacting region of 
DNA in cellular chromatin with 
fusion molecule containing DNA 
Dinuing domain ana lnsuxaLoi 
domain, that binds to binding 
site in cellular chromatin 1 


20 


US 20020115215 
A 


Modification of chromatin 
structure for facilitating 
transcription, replication and 
repair, comprises contacting 
chromatin with fusion molecule 
comprising DNA binding domain 
and component of a chromatin 
remodeling complex 



1/3/05, EAST Version: 2.0.1.4 



